ABSTRACT: This is the first publication of the series summarising the current state of knowledge on mollusc biodiversity and distribution in Wielkopolska (W. Poland). Here, we give a historical background of the research conducted so far in the region; we describe the geography and environmental conditions which have determined the present shape of the region's malacocoenoses. We also present a short summary of the results of the studies carried out in the region. Data from 89 publications and 73 unpublished papers (4,155 localities) show that 167 mollusc species were recorded from Wielkopolska during the last fifty years.
INTRODUCTION
Molluscs, and especially terrestrial gastropods, are among the best studied invertebrate taxa in Poland (URBAÑSKI 1957a , PIECHOCKI 1979 , RIEDEL 1981 PIECHOCKI & DYDUCH-FALNIOWSKA 1993; JACKIEWICZ 2000b , WIKTOR 2004 . The level of knowledge, however, varies among the regions. According to RIEDEL (1981) and RIEDEL & POKRYSZKO (1999) Wielkopolska is one of the best studied parts of the country, but the pertinent data are scattered and sometimes difficult of access.
The idea of summarising the information on the molluscs of Wielkopolska came from the late Professor El¿bieta Koralewska-Batura. Her doctoral thesis was the first such study (KORALEWSKA-BATURA 1983 , see Appendix 1). It was followed by "Miêczaki Wielkopolski" ["Molluscs of Wielkopolska"] (KORALEWSKA--BATURA 1992) containing the major conclusions of the Ph. D. thesis. We have decided to continue her work and to evaluate the mollusc diversity of the region based on literature data, our own studies and unpublished sources (bachelor's, master's and doctoral theses prepared at the Department of General Zoology, Adam Mickiewicz University, Poznañ). Natural environment, continuously transformed under human impact, requires constant observation and monitoring of the changes. Faunistic studies, nowadays often neglected and regarded as a "19th century science", gain a new importance in this context: they provide the basis for such monitoring. Appropriately collected faunistic data can be used for evaluation of the environment, as the basis for protection plans and for environmental impact assessment of objects and areas of different conservation value. Data on the distribution of rare and protected species, especially those regarding the species from Annex II of the EU Habitats Directive, are particularly important when planning the Natura 2000 network in the country.
To meet those needs, all the verified data on mollusc distribution in Wielkopolska are stored in the computer database of the Natural History Collection, Faculty of Biology, Adam Mickiewicz University in Poznañ. The information can be used on-line for nature conservation purposes and for studies on the molluscan biology, ecology and distribution. This paper is the first in the series of publications on the distribution of snails and bivalves in the region, using the data from the above-mentioned database.
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HISTORY OF MALACOLOGICAL STUDIES IN WIELKOPOLSKA
The first paper on the molluscs of Wielkopolska dates from 1892, when RADOÑSKI's census was published. The paper lists species from Sypniewski's and Lauterbach's collections, with 58 species and varieties of molluscs from the area of Grand Duchy of Poznañ (Prussian province covering the area comparable with the present-day Wielkopolska), including 26 ones, collected in the environs of the village Piotrowo (at present almost the centre of the city of Poznañ). Unfortunately, the paper contains neither precise description of the species nor any data on the localities or habitats where they were found.
Papers of MÜLLER (1910a MÜLLER ( , b, 1920 , describing the malacofauna of the environs of Nak³o and Grodzisk Wielkopolski, are among the earliest malacological studies from Wielkopolska. Some notes on the molluscs of the region were provided by other authors of that time. PFEIFFER (1911) described a locality of Cepaea (as Tachea) nemoralis (L.) in the environs of Czarnków. POLIÑSKI (1917 POLIÑSKI ( , 1924 listed many localities of freshwater and terrestrial molluscs from Wielkopolska, including Helicella itala L. (as Xerophila ericetorum) (POLIÑSKI 1922) , therein reported for the first time from Poland (the species was found by Roszkowski in Ludwików near Poznañ, the locality is now within the borders of the Wielkopolska National Park). While studying the malacofauna of meadow limestones, DEMBIÑSKA (1924) found 49 species of subfossil molluscs in the environs of Byszowice, Bytyñ, Chodzie¿, Krucza, Strzelce and Szarlej. M£ODZIANOWSKA-DYRDOWSKA (1928) reported localities of 60 species found in the vicinity of Poznañ. Abundant data on freshwater molluscs can be found in papers of GABAÑSKI & PÊSKA-KIENIEWICZOWA (1932 , 1936 ) and GABAÑSKI et al. (1934a , b, 1937a , b, 1938 , 1939 , published mostly in local journals and newspapers.
One of the greatest Polish malacologists, J. Urbañ-ski, began his work on the molluscs of the region in the 1930s and continued it until his death in 1981. He authored a number of papers reporting occurrences of snails and bivalves in the region (URBAÑSKI 1930a (URBAÑSKI , b, c, 1932 (URBAÑSKI , 1933a (URBAÑSKI , b, 1935 (URBAÑSKI , 1936 (URBAÑSKI , 1937 (URBAÑSKI , 1938a (URBAÑSKI , b, 1947a (URBAÑSKI , b, c, 1954 (URBAÑSKI , 1955 (URBAÑSKI , 1956 (URBAÑSKI , 1957a (URBAÑSKI , b, 1964 . His "Krytyczny przegl¹d miêczaków (Mollusca) Polski" ["Critical review of the molluscs of Poland"] (URBAÑSKI 1947a) was the first mollusc catalogue of Poland. The paper lists 153 mollusc species from Wielkopolska and Kujawy and rates the state of knowledge on molluscs of the region as "good".
After World War II a number of malacological studies was conducted in Wielkopolska. Most of them focused on faunistic data from various parts of the region or single locations, like nature reserves, parks or lakes. Among "terrestrial" malacologists, the greatest contributions to such studies were made by DZIÊCZ- KOWSKI (1965 and 1966 -malacocoenoses , 1986a , 1986b and KASPRZAK & BANASZAK 1985 a series of papers on malacocenoses of Lake Zbêchy), and W£O-SIK-BIEÑCZAK, who made a significant contribution to the knowledge of the distribution of Pisidium species in north-western Poland (1988, 1992a, b, 1998) and the structure of malacocoenoses, mainly in the water bodies of Poznañ (1994a Poznañ ( , b, 1996 Poznañ ( , 1997 Poznañ ( , 1998 Poznañ ( , 1999 Poznañ ( , 2000a Poznañ ( , b, c and 2001 .
Other papers on the structure of malacocoenoses in the region include: AFANASYEV et al. (1998) and ZDANOWSKI et al. (1998) Several papers from the region focus on new records of rare species (BERGER 1958 -Pisidium moitisserianum; DZIABASZEWSKI 1967 , KAZMIERSKI 1972 Papers on mollusc morphology, anatomy and systematics constitute another source of valuable data on localities of some species from the region. Among them, the most remarkable are those of JACKIEWICZ, focusing mainly on the family Lymnaeidae ( , 1959 ), but also concerning other snail taxa , 2000b , c, JACKIEWICZ & ZBORALSKA 1993 , JACKIEWICZ et al. 1998 . Some notes on localities of particular snail species can be also found in papers dealing with applied aspects of malacology. Most of them focus on the edible Helix pomatia (STÊPCZAK 1982 , URBAÑSKI et al. 1982 , W£OSIK & MUSIA£ 1982 , STÊPCZAK & SOPALAK 1983 , slugs as agricultural and horticultural pests (DAN-KOWSKA 1996a , b, 2002 , DANKOWSKA & BARANOWSKI 1991 and lymnaeids as vectors of parasites (CZAPSKI 1965 (CZAPSKI , 1977 . Some information on mollusc localities is contained in popular publications (e.g. SZAFRAN 1959) . Distribution of several species in the region is also described in a number of monographs of various mollusc taxa of Poland, among which the most important are those by WIKTOR (1973) , PIECHOCKI (1979 PIECHOCKI ( , 1989 , FALNIOWSKI (1989) , POKRYSZKO (1990) , PIECHOCKI & DYDUCH-FAL- NIOWSKA (1993) or JACKIEWICZ (2000a, b) .
An important role in the malacological research of Wielkopolska was played by the Department of General Zoology, Adam Mickiewicz University in Poznañ. During the last sixty years the researchers and students of the Department conducted intensive studies resulting in a number of publications (see above), as well as unpublished papers (73 in total, see Appendix 1 for complete list) and reports of all kinds. Those valuable sources of data on the distribution of molluscs in the region have not been compiled before.
STUDY AREA AND ITS PHYSIOGRAPHIC CHARACTERISTICS
The area discussed in the current series covers the territory of Wielkopolska Province (also known as Greater Poland Voivodeship) in its present administrative borders (state for 2009). The Province, established in 1999, covers the area of 29,826.51 km² in central-western Poland, in the Warta River basin in the Wielkopolska Lakeland (centre of the Province: ca. 52°22'N; 17°26'E). The Province in its present borders only partially overlaps the historical region of Wielkopolska, as it was regarded by the early authors. Some of the most important locations described in the early malacological papers are at present outside the Province: Miêdzyrzecz, Wschowa,¯nin and Wa³cz.
It is the second largest province of Poland in terms of the area, and the third with respect to the number of inhabitants (3,387,000). The mean population density is 113.6 inhabitants per 1 km 2 . The high level of urbanization (56.6%) has a great impact on the natural environment, resulting in great differences in mollusc diversity among various parts of the Province. The biggest city and the capital of Wielkopolska is Poznañ (557,000 inhabitants).
TOPOGRAPHY
Wielkopolska is located in the lower and central part of the Warta River basin. It is a lowland area; the altitudes in more than 70% of the province are between 20 and 100 m a.s.l. The terrain is not a plain however, since the landscape is varied due to various morphological forms, mainly of glacial origin. Wide and deep valley depressions partition the area of the postglacial height into smaller fragments. The highest hill of Wielkopolska is Kobyla Góra (284 m a.s.l.) located in the range of Ostrzeszów Hills (southern part of the region). The lowest areas (21 m a.s.l.) are located in the Warta River valley, next to the Noteae River mouth (Toruñ-Eberswald ancient river valley, in the mid-northern part of the region). The modern landscape of the Wielkopolska region was formed during the Ice Ages; the Vistulian and Wolstonian Stages had the greatest impact (STANKOWSKI 1978 , CHMIEL & KASPROWICZ 1999 . The first covered the northern and central part of the region, now dominated by typical lowlands with various moraine forms and lakelands. The second shaped the southern part of the Province, where the terrain is less diversified, lakeless and flat or hilly.
GEOLOGY AND SOILS
The present-day geological diversity of Wielkopolska was shaped by the Scandinavian ice sheet, mainly during the last glaciation (ca 12,000 years BP). The morphological and chemical features of the formations that were brought and deposited by the expanding ice sheet had an effect on the soils, thus influencing the direction of the vegetation development. Moraine clays and sandur sands and gravels predominate. The Holocene clays, sands and gravels in the troughs of ancient river valleys are associated with river accumulation and with fluvioglacial deposits of the Pleistocene origin. The soils of Wielkopolska are mostly of glacial deposit origin, mainly clays and sands. Brown soils and podsoils are the most frequent. The area covered by those two types of soil constitutes 80-90% of the province. Black, peaty, boggy and alluvial soils form a small proportion, and within the larger cities anthropogenic soils occur (STANKOWSKI 1978 , CHMIEL & KASPROWICZ 1999 .
HYDROLOGY
The contemporary hydrographical system of Wielkopolska was formed mainly during the Quaternary, especially during the Ice Ages. In this period, the ancient river valleys of Warta and Noteae were formed (STANKOWSKI 1978 , CHMIEL & KASPROWICZ 1999 . Wielkopolska is located in the Odra drainage basin, and most (88%) of its area is drained by the Warta drainage system. The remaining 12% is drained by the system of Barycz, Krzycki Ditch and Obrzyca watercourses. The most important rivers of the region are Warta (802 km, including ca 450 km within the Province), Noteae (388 km), Obra (253 km), Prosna (216 km), Gwda (145 km), Barycz (139 km) and We³na (118 km). There are more than 800 lakes in the Province, including 450 smaller than 10 ha and 60 larger than 100 ha. The biggest water body is Lake Powidzkie (1,036 ha).
CLIMATE
Wielkopolska is located in the temperate climate zone. The combined effect of oceanic and continental climate results in frequent changes of weather associated with movements of atmospheric fronts. The western and south-western atmospheric circulations predominate, and oceanic influences prevail over the continental ones. The distribution of the mean annual temperatures is strongly affected by this situation. The western parts of the region are the warmest (annual mean 8.2°C). To the north-east the annual mean temperature drops to 7.6°C. The warmest month is July (mean 17.5-19.0°C), the coldest -January (-1.5 to -2.5°C). The mean annual precipitation ranges from 500 mm in the central and eastern parts to 650 in southern Wielkopolska. The summer (June-September) precipitation sums are among the lowest in Poland -below 350 mm (CHMIEL & KASPROWICZ 1999) .
VEGETATION
Spatial differentiation of the potential vegetation of Wielkopolska makes it possible to distinguish several types of landscapes. In the northern, and partly also in the southern part, pine forests and oak forests prevail. These forests are associated with dunes and sandar and podosolic soil. In the central and eastern parts, hornbeam forests (on moraine and brown soils) prevail. The plant communities of Wielkopolska fall into nine vegetal formations. The most numerously represented is the group of water, swamp and peat associations (146), followed by nitrophilous herbs (65) and associations of segetal weeds and ruderal weeds (56) and finally -by forest and shrub associations (53) (WOJTERSKA 2001) . About 200 non-native species of vascular plants, many of them invasive, have been accidentally introduced in the natural habitats, the most important being Impatiens parviflora, Solidago canadensis, Padus serotina, Robinia pseudoacacia, Acer negundo and Aesculus hippocastanum. The proportion of forested areas varies among the parts of Wielkopolska (from 15% to 40%). On average, the woodiness of Wielkopolska is about 25%, which is lower than the average woodiness of Poland (CHMIEL & KASPROWICZ 1999) .
LAND USE
Wielkopolska is an agricultural area; its current state of environment is a result of long lasting and varied human management. The results of this transformation are most visible in the degradation of the natural vegetation cover. Among many types of human activity which impact the environment of the region are extensive agriculture, commercial forestry, industry and settlement. Most of Wielkopolska is covered by arable land, the proportion of forests and meadows is also high. In the past, arable land was obtained by clearfelling forests that grew on the fertile brown soils. As a result, the central pat of Wielkopolska is the most heavily deforested. The pine forests, growing on agriculturally unattractive soils, were not clearfelled. Air and soil pollution, mostly with dust and gas emission from industry, are the most important threats to the natural environment of Wielkopolska (CHMIEL & KASPROWICZ 1999) .
MATERIAL AND METHODS
The data described in the present series come from literature (see above), our own observations and unpublished papers (bachelor's, master's and doctoral theses, see Appendix I), as well as reports and expertises of different kinds done by the scientific staff and students of the Faculty of Biology, AMU in Poznañ, and other malacologists working in the region. Wherever possible, the unpublished data were verified based on the evidence materials deposited in the AMU Natural History Collections. To present the most accurate up-dated picture of the mollusc fauna of Wielkopolska, in this series we focus on the data from the period between 1 July 1958 and 1 July 2008.
The distribution of particular species is illustrated with UTM/MGRS maps with 10 × 10 km grid. The computer Database of Biodiversity in Wielkopolska is used by the office of the Voivodeship Nature Conservator; our study area is compatible with the current administrative borders of the Province.
Each species account in the following parts of the series includes a short autecological characteristics, distribution and frequency of occurrence in Poland and Wielkopolska, and an illustration of the shell orfor slugs -specimen, whenever possible.
GENERAL ASSESSMENT OF THE STATE OF KNOWLEDGE OF THE MALACOFAUNA IN WIELKOPOLSKA
For the purpose of this series of publications we analysed data from over 160 sources from the last 50 years. More than 4,155 localities were studied during that period. The research intensity varied considerably between consecutive decades (Fig. 1) . The 1970s were the most fruitful; 48 studies were then carried out in Wielkopolska (most of them resulting in unpublished papers). The number of publications in consecutive decades was comparable and oscillated around 10 papers per decade.
Among the 300 squares of the 10 × 10 km grid adopted in our study, only 52 (17%) lack any data on mollusc localities. The northern and eastern parts of the Province (UTM/MGRS squares XV and CC and fragments of the YS and BB wedge, Fig. 2 ) are the least known.
During the last fifty years, 167 mollusc species were recorded from the region. This number includes 47 freshwater snail species (10 families), 92 land snail species (24 families) and 28 species of bivalves (3 families) (Table 1 and KORALEWSKA-BATURA et al. 2010) . Compared to the number of species recorded from the whole of Poland (PIECHOCKI 1979 , RIEDEL 1988 , PIECHOCKI & FALNIOWSKA 1993 , WIKTOR 2004 
Wielkopolska holds 63% of all mollusc species known from the country: 87% of freshwater snails, 52% of terrestrial snails and 82% of freshwater bivalves.
The number of species recorded from Wielkopolska Province in particular decades oscillated between 91 and 145 ( Table 2) . As many as 102 species (61%) were very frequent. Among them, 61 species were recorded in all the decades after World War II. Twenty one species (12.6%) were found very rarely and recorded in only one decade each. Changes in the mollusc fauna observed in the region through time probably result only partly from the varied research effort. Real decline or increase in the number of localities of certain species were observed already by URBAÑSKI (1947b URBAÑSKI ( , 1957b URBAÑSKI ( , 1964 who associated such changes with lowering of the ground water level, observed in the region over the last hundred years and resulting in drying out of considerable areas, followed by changes in the ecosystems. The problems of such changes as well as general effects of human impact on the mollusc fauna of Wielkopolska will be discussed in one of the following parts of the present series.
Forty seven species are very rare in the region (< 15 localities); these include 11 freshwater snails, 31 terrestrial gastropods and 5 bivalves. Thirteen species (all terrestrial) are known each from one locality only. Most species are known from two to 50 localities (76 species) or 50-100 localities (33 species). On the other hand, only 14 species (5 freshwater and 9 terrestrial snails) occur in more than 300 localities. The distribution of the number of localities per species recorded is shown in Fig. 3 . The most frequent mollusc species of the region (reported from 815 localities ) is Helix pomatia. Its frequency is somewhat overestimated, since 27 studies reporting 514 localities deal only Hygromiidae Tryon, 1866**** 11
Unionidae Rafinesque, 1820 7
Sphaeriidae Deshayes, 1855 (1820) 20 Dreissenidae J. E. Gray, 1840 1 *Carychiidae is a CLECOM name of Ellobiidae. **Punctidae, Helicodiscidae and Patulidae were formerly regarded as subfamilies of Endodontidae. ***species of CLECOM's Pristilomatidae and Oxychilidae were formerly included in Zonitidae (subfamilies: Vitreinae and Oxychilinae, respectively). ****Hygromiidae were formerly regarded as a subfamily of Helicidae. with this species and do not report occurrences of any other terrestrial snails.
A complete check-list of the species found in the region as well as detailed data on the distribution of each taxon will be presented in the following parts of this series. 1950-1960 1961-1970 1971-1980 1981-1990 1991- 
